INTRODUCTION {#sec1-1}
============

Schizophrenia is a complex neurobehavioral disorder affecting about 1% of the general population. Medications are the main form of treatment in schizophrenia and consist primarily of first-generation and second-generation antipsychotics. These drugs have several short-term, as well long-term advantages, and help to reduce symptomologies and increase adherence.\[[@ref1]\] Despite these factors, outcomes in schizophrenia continue to be limited, and regardless of effective treatments, many patients with schizophrenia do not improve and do not become symptom free. Hegarty *et al*. (1994) conducted a meta-analysis from 100 years of outcome literature gathered from 1885 to 1985, and demonstrated no significant differences in outcomes.\[[@ref2]\] They attributed this to inconsistencies in the parameters of defining outcome and lack of effective treatments available at that time. Responses to antipsychotic drugs have been far better in short-term rather than in long-term recovery\[[@ref3]\] and it is still not known if atypical antipsychotics have long-term effects that improve the outcome.\[[@ref4][@ref5]\] It is generally accepted that all antipsychotics are equally effective but differ only in terms of their safety profile.\[[@ref6]\]

Prescribing patterns of antipsychotics has seen a major shift in the last two decades, from first generation to second generation, with the majority of patients suffering from schizophrenia being treated with second-generation antipsychotics (although first-generation drugs are reported to be equally effective as the second-generation drugs, preference for prescribing second-generation drugs continues).\[[@ref7]\] With all these factors under consideration, the role of antipsychotics in long-term recovery of schizophrenia still remains questionable as it is not yet clear if effect of these medications is correlated with levels of clinical and functional recovery. Therefore, understanding the pattern of use of antipsychotic medications is a major aspect of pharmacotherapy with respect to long-term follow-ups of schizophrenia.

The objective of this study was to examine the pattern of antipsychotic usage in patients with longstanding psychosis and its relationship to social outcome.

MATERIALS AND METHODS {#sec1-2}
=====================

Participants were consenting subjects, recruited from a 10-year follow-up study. These individuals had been diagnosed with schizophrenia as per DSM IV, had been taking treatment consistently, and had a high level of compliance (\>80% compliance from self-reports of patients and relatives). This was a cross-sectional study in a naturalistic clinical setting, and was conducted in a non-governmental Psychiatric Treatment Centre in Mumbai, India (licensed center as per Indian Mental Health Act 1987). Local independent ethics committee approved the study. We screened 161 patients who had completed 10 years of treatment in a long-term follow-up study of first episode schizophrenia, and 116 (72%) were recruited based upon more than 80% treatment compliance, as per relatives' and patients' information which meant they were highly compliant. Out of the 116 patients, 89 (77%) used atypical antipsychotics; 81 (69.8%) used a single medication and 35 (30.1%) used more than one \[21 (18.1%) used two and 14 (12%) used three\] atypical antipsychotics. Eleven (9.4%) patients were not taking any medications.

The mean age of subjects was 39.2 years (SD=7.9; range 22--58). 74% of these subjects were males living in catchments with families and belonged to the middle-class socioeconomic group. These patients were assessed on parameters of psychopathology and functioning using Positive and Negative Symptom Scale (PANSS),\[[@ref8]\] Hamilton Depression Rating Scale (HDRS),\[[@ref9]\] Global Assessment of Functioning (GAF),\[[@ref10]\] and the World Health Organization Quality of Life assessment (WHOQOL-BREF).\[[@ref11]\] We defined clinical outcomes as "improved" and "much improved" using the Clinical Global Impression Severity scale (CGIS).\[[@ref12]\] Parameters of social outcome, namely, independent living and family burden, are based on a score of more than 3, on a scale of 1--5 (1 being minimal improvement and 5 being greatest improvement). Chlorpromazine (CPZ) equivalent dose was calculated as per guidelines.\[[@ref13][@ref14]\]

Forty (24.8%) patients were repeatedly hospitalized during the course of the 10 years, and 18 (12.9%) were hospitalized during the 2 years prior to the end of the study. As revealed in the clinical history, 31 (26.7%) patients showed a range of suicidal ideation, crisis, or attempts during the 2 years prior to the end of the study. About 40 (24%) of the patients had significant persisting or residual symptoms despite treatment. Those taking a single second-generation antipsychotic drug, 6 months prior to the end of the study, were analyzed by: type of medication, dosage, chlorpromazine equivalent dosage, and their correlation with parameters of clinical and functional outcome. Data were analyzed using SAS version 9.1. The frequencies and percentages of atypical antipsychotics are presented in [Table 1](#T1){ref-type="table"}; thus, our methods and results are descriptive in nature.
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RESULTS AND DISCUSSION {#sec1-3}
======================

This study reports that there was high compliance (72%) to treatment regimens and there were no among-drug differences in the percentage of patients meeting the recommended dose (*P*=0.056, Fisher\'s exact test). As seen in [Table 1](#T1){ref-type="table"}, the chlorpromazine equivalent dosage also did not differ amongst any atypical antipsychotics subgroup.

One of the findings of this study was a high compliance rate (72%) to treatments. This was found using criteria of more than 80% compliance, as per self-report of the patients and their relatives. Self-report is, by far, the most unreliable, but most frequently used measure of compliance.\[[@ref15]\] Thus, the results of this study need to be interpreted with caution. High compliance has been reported in other studies as well.\[[@ref16]\] The expert consensus guidelines on adherence reported a maximum compliance as 71%, which was determined by most of the experts who participated.\[[@ref17]\] In one study by Velligan *et al*. (2003)\[[@ref18][@ref19]\] it was reported that when adherence was defined as 80%, 3 months later, only 40% were adherent based upon pill count. A possible explanation for this high compliance rate may be that these subjects were having closer follow-ups, most of which were accompanied by family members, and they themselves were paying for the medications. Moreover, these patients have undergone long-term care, have suffered repeated hospitalization, and have seen the benefit of continuing medications. It is likely that all these factors might have resulted in a relatively higher compliance. Perception of the authority figure of doctors in Indian culture, monitoring opportunity by the relatives, and number of patients living in the family might also have contributed to this. Many other studies have examined compliance; however, these have been in a short-term treatment setting. Compliance in long-term treatment is still not very clear.

In the present study, the majority of patients (77%) were treated with atypical antipsychotics. In the last two decades, there has been a shift in prescribing antipsychotics. Several factors are held responsible for this change, some of which include: a lower reported incidence of extrapyramidal symptoms (EPS) and Tardive Dyskinesia (TD), intensive focus on research and education about atypical antipsychotics, as well as the presence of a strong market force of companies and physicians choosing to try something new in the hopes of maximizing outcomes.\[[@ref20]\] A number of studies have shown that second-generation antipsychotics were the most commonly prescribed antipsychotic medication.\[[@ref21][@ref22]\] A recent study by Monshat *et al*. (2010)\[[@ref23]\] observed that second-generation antipsychotic medications were the most widely used agents (79% in 2004, 99% in 2007) of all other types of antipsychotics. Another study by Hollingsworth *et al*. (2010)\[[@ref20]\] conducted in Australia also confirmed that the proportion of prescribed atypical antipsychotics increased from 61% in 2002 to 77% in 2007.

Our study shows that the majority of patients (77%) rely on second-generation antipsychotics to treat chronic schizophrenia and 30.1% of patients were taking more than one second-generation antipsychotic. This is parallel to the findings reported in the literature. A study by Kontis *et al*. (2010)\[[@ref21]\] reported that despite consistent recommendations for antipsychotic monotherapy (the use of one antipsychotic agent), antipsychotic polypharmacy (the use of two or more antipsychotic agents) and the administration of excessive doses (higher than 1000 mg/day of chlorpromazine equivalents) is a common practice in the treatment of schizophrenia.\[[@ref24]\] Conversely, the therapeutic and adverse effects of this practice include cognitive deficits which further contribute to poor outcomes. Surveys of prescribing antipsychotic agents in psychiatric services internationally have identified the relatively frequent and consistent use of combined antipsychotics, as the use of polypharmacy is usually done for people with established schizophrenia, with a prevalence of up to 50% in some clinical settings;\[[@ref25]\] however, in one of our studies from India, it was found that 84% of physicians preferred to prescribe a single antipsychotic drug (Clozapine) while 16% preferred combination with conventional antipsychotics.\[[@ref26]\] A common reason for prescribing more than one antipsychotic is to gain a greater or more rapid therapeutic response than what has been achieved with antipsychotic monotherapy, but the evidence on the risks and benefits for such a strategy is equivocal. Our results are comparable to the prevailing literature that about 30--40% of patients use more than one (up to three or four) antipsychotic medications, particularly with respect to long-term treatments. We also found that the mean dosage of antipsychotics were within the normal recommended limits. It has been suggested that in maintenance of antipsychotic therapies, the optimal dosage range is 300--600 mg chlorpromazine equivalents daily.\[[@ref27]\] In this study, all medications except Quetiapine (773 mg/ day of CPZ equivalent) were within these recommended limits.

The more chronic stages of schizophrenia are associated with higher antipsychotic doses and diminished clinical response.\[[@ref28][@ref29]\] Chronic populations include a larger proportion of refractory patients who may be receiving higher doses.\[[@ref30]\] In chronic refractory patients, the role of antipsychotics continues to be undermined. It is recommended that a maintenance dose of antipsychotics should generally be 50% of the dose which provides clinical recovery.\[[@ref31]\] From this perspective, the mean dosage appears to be marginally high. This may be because the patient population was having significantly higher instances of recovery from psychopathology and physicians were using high doses in the hopes of maintaining the recovery. This pattern of prescribing needs to be reviewed. A study by Harrow and Jibe (2007)\[[@ref30]\] reported from a series of 64 schizophrenic patients followed up 5 times over 15 years that a larger percentage of schizophrenic patients, who were not on antipsychotics, showed periods of recovery and better global functioning.\[[@ref32]\] These longitudinal data suggest that not all schizophrenic patients need to use antipsychotic medications continuously throughout their lives. Respective mean dosages of antipsychotics do not show any significant differences, suggesting that all antipsychotics are equally effective.\[[@ref31]\] Our findings regarding actual dose or chlorpromazine equivalent dosage are in line with the published data which state that all atypical antipsychotics were found to be equally effective.

In the present study, we did not find any significant difference in recovery on the CGIS, QOL, or GAF between groups of different antipsychotic drugs [Table 2](#T2){ref-type="table"}. Restoration of quality of life is considered the sought-after treatment goal in the management of schizophrenia, since expectations have increased after the advent of newer drugs. This is in line with the current literature that atypical antipsychotics do not differ across clinical or social parameters.\[[@ref32]\] However, few studies have demonstrated that antipsychotic medications significantly differed in beneficial impact on productivity level in the long-term treatment of patients with schizophrenia. With regards to our study, the best example of this comes from the usage of Clozapine, but due to small sample size, it is not possible to address this complex question. We used an empirical scale which has been standardized and successfully used earlier in our study (a score of 1 being no burden and a score of 5 being maximum burden). Based on this outcome parameter, this study reflects that a significantly lesser burden was caused by Clozapine.
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As stated previously, some medications, particularly Clozapine, have demonstrated some effects of reducing the family burden by improving the overall outcome of patients. Antipsychotics also did not differ in the parameter of independent living. Geographic and cultural factors have also been described amongst patient\'s independent living capacity, which could account for inconsistencies within different social outcomes, which partially explains our findings.

Limitations {#sec2-1}
-----------

The present study has some methodological limitations which make it difficult to interpret the data and derive specific conclusions. There are inherent problems because the study was not designed to answer the question of dosing and effectiveness of atypical antipsychotics; it only represents findings of a cross-sectional assessment. The comparison between medications and outcome needs to be read with caution, as the results merely represent the distribution of medications on outcome.

CONCLUSION {#sec1-4}
==========

The present study shows that most patients of schizophrenia, in long-term follow-ups, use prescribed atypical antipsychotics within the recommended limits. Also, their chlorpromazine equivalent dosages do not differ across antipsychotic medications. Although the mean actual dose and chlorpromazine equivalent dosage are within the recommended limits, individually these dosages are on the upper limits of treatment maintenance among the Indian population. The outcome on clinical and functional parameters is also similar across all second-generation antipsychotics; however, more research is necessary to understand the prescribing patterns of antipsychotics in long course of schizophrenia.
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